General
Commercially available starting materials (Acros, Sigma-Aldrich) and solvents for photochemistry, chromatography and recrystallizations were used without further purification; dimethoxyethane (DME) was dried and distilled over Na/K alloy right before use. Degassed reactions were carried out under argon atmosphere. All glassware was dried in an oven at 100°C and cooled to room temperature. Gas chromatography analyses (GLC) were carried out with a Hewlett Packard HP-5890 instrument equipped with a flame ionization detector and a 30 m HP-5 capillary column (0.32 mm diam, 0.25 μm film thickness), using nitrogen as carrier gas (12 psi) . Column chromatography was performed with Merck silica gel 60 (0.040-0.063 μm, 240-400 mesh). Thin-layer chromatography (TLC) was performed on precoated silica gel plates (Merck 60, F254, 0.25 mm). TLC detection was done by UV 254 light; R f values are given under these conditions. NMR spectra were recorded on a Bruker Avance 300 and Bruker Avance 400 (300 and 400 MHz for 1 H NMR, and 75 and 100 MHz for 13 C NMR, respectively) using CDCl 3 or (CDCl 2 ) 2 as solvent and TMS as internal standard. Infrared (IR) analysis was performed with a JASCO FT/IR 4100 spectrophotometer equipped with an ATR component. LRMS were performed using the Electron Impact (EI) mode at 70 eV in an AGILENT 5973N mass spectrometer coupled with an AGILENT 6890N gas chromatographer. HRMS analyses were carried out in an AGILENT 7200 using the Electron Impact (EI) mode at 70 eV by Q-TOF. UV-vis spectroscopy was performed on a Shimadzu UV-1603 spectrophotometer. Melting points were performed with a Reichert Thermovar polarizing light microscope and melting point apparatus and are corrected using a set of standards. Differential scanning calorimetry (DSC) was performed with a DSC-Q100 from TA Instruments.
Photochemical set up:

Using a lamp:
A 400-watt high-pressure mercury lamp (Osram HQL MBF-U) 1 was modified by cutting away the outer glass envelope from the screw base (preserving the inner quartz arc tube containing the Hg) and was mounted in a porcelain lamp holder provided with a reflector. The lamp was connected to the corresponding power unit (ballast) and the light beam was focused to a 1L jacketed pyrex reactor (Trallero&Schlee MR-1) provided with a mechanical stirrer and externally cooled by a recirculating chiller (Huber MPC-K6) using a 30% ethylene glycol-water mixture as a cooling fluid. The chemical hood was lined with aluminum foil to avoid unwanted exposure to UV radiation ( Figure S1 ). The operating temperature inside the reacting mixture was ca. 20ºC and a slow stirring was maintained during the reaction (160 rpm). For the degassed reaction, Ar was bubbled through the reacting mixture during irradiation using a flexible 1 mm diameter Teflon tube and was vented using a bubbler in one of the reactor necks.
We focused on chloroform as a solvent for our photochemical set up mainly for practical reasons. It is a dense solvent and picene (which is barely soluble) floats in it keeping the light path clean under slow stirring. Safety is a no less important concern, since it is a non-flammable solvent and improves the security particularly during long irradiation periods. Figure S1 . Photochemical set up using a high-pressure mercury lamp and a jacketed reactor.
With sunlight:
The typical reaction was performed in a 25 mL pyrex round bottom flask placed on the roof of the building, or alternatively, was allowed to stand on the shelf of a south-facing window (reaction times correlated well with direct sun exposure times). The reactions were performed during the month of Dec. 2015 at the Facultad de Ciencias building of the Universidad de Alicante (coordinates 38°23'13.8"N 0°30'53.8"W). The solar irradiance at that location and date for an horizontal surface was 1.97 kWh m DPQ was prepared by adapting a procedure described in the literature. 3 2,6-di-tert-butilfenol (8.288 g, 40 mmol), tert-butanol (100 mL), and a KOH solution (8 g in 12 mL of water) were added to a 250 mL Erlenmeyer flask, and the mixture was stirred open to air at room temperature. The initial yellow solution changed to orange and then to red during the first hour of the reaction, becoming eventually a brown-red suspension. After 24 hours, 30 mL of water were added to the mixture, filtered off, washed with water and dried to obtain 7.2086 g (88 %) of a red-brown powder. Further recrystallization with a toluene/ethanol mixture gave 5.8727 g (72 %) of long red-brown needles with a purple reflex. Red-brown needles, mp 243.1-244.0 ºC (corrected), (lit. 245-246ºC, 4 241-243ºC, 5 243-245ºC, 6 ). R f = 0.23 (hexane). DPQ (0.2027 g, 0.5 mmol) was dissolved in hot ethanol (50 mL) to completion. Then, a solution of Na 2 S 2 O 4 (1.0153 g, 1 mmol) in water (10 mL) was added and the mixture was heated at 90 ºC for 45 minutes. The solution changed from dark red to pale yellow. After the reaction was completed, 40 mL of water was added and the mixture was cooled to 4 ºC. The precipitate which separated was collected on a filter, washed with water and dried to obtain a 0.1753 g (87 %) of a yellow powder. After crystallization with ethanol, 0.971 g (48 %) of DPQH 2 
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A mixture of 1-chloromethylnaphtalene (5.297 g, 30 mmol) and triethyl phosphite (5.4 mL, 31 mmol) was refluxed at 160 ºC for 7 h in an oven dried 100 mL two-necked round flask. After cooling to room temperature, a simple distillation arm was attached to the flask and the excess of P(OEt) 3 was distilled off under reduced pressure (15 Torr) to yield 8.3809 g (ca. 100 %) of the phosphonate intermediate, diethyl (1-naphthylmethyl)phosphonate (P1, see full description below), as pale yellow oil. The oil was dissolved with 10 mL of dry dimethoxyethane (DME) and added to another round flask containing 95% NaH (1.127 g, 45 mmol) and dry DME (25 mL) under Ar. The suspension was stirred at room temperature for 1 h. Then, 1-naphtaldehyde (4.4546 g, 30 mmol) in dry DME (10 mL) was added and the mixture was refluxed for some additional 6 h. After cooling to room temperature, the mixture was quenched with water (12 mL), 2M HCl (12 mL) and water again up to 100 mL. The orange-yellow suspension was cooled down to 4 ºC and the precipitated was collected by filtration, washed with water and dried. The precipitate was recrystallized in a mixture of toluene/EtOH to yield 6.1272 g (77 %) of 1 as yellow crystals. 
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A solution of 1,2-dinaphtylethene (1, 0.5614 g, 2.0 mmol) and DPQ (0.0409 g, 0.1 mmol) in chloroform (600 mL) was prepared in a 1 L jacketed pyrex reactor and was mechanically stirred at ca. 160 rpm, open to the air. The recirculation chiller was turned on and the solution was irradiated with a 400 W high-pressure Hg lamp for 8 h ( Figure  S1 ). The advance of the reaction was followed by TLC (1 has a strong blue fluorescence). After the reaction was completed, the solution was concentrated to dryness at a reduced pressure (15 Torr). The chloroform was recycled and acetone was added to the residue (50 mL). After stirring, this suspension was filtered off, washed with fresh acetone and dried at 110ºC to afford 0.5193 g (93 %) of an off-white powder. A sample of picene was recrystallized for analytical purposes from toluene to give white crystals. White crystals, mp = 364.9 ºC (T onset by DSC) (lit. 365ºC, For the reaction using sunlight ( Figure S2 ), a solution of 1,2-dinaphtylethene (1, 0.0569 g, 0.2 mmol) and DPQ (0.0148 g, 0.02 mmol) in chloroform (10 mL) was exposed to sunlight and allowed to stand for 7 days (this includes days and nights). The flask was opened regularly to follow the advance of the reaction by TLC. Working up the reaction as described above produced 0.0391 g (69%) of picene as an off-white crystalline powder.
1-[(E)-2-(2-methylphenyl)vinyl]naphthalene (3).
16
A suspension of 95 % NaH (0.561 g, 18 mmol) and dry, freshly distilled DME (6 mL) was prepared in a 100 mL two necked round flask under Ar. Diethyl (1-naphthylmethyl)phosphonate (P1, 3.0687 g, 11 mmol) in dry DME (6 mL) was then added and stirring was maintained for 1 h at room temperature. Next, o-tolualdehyde (1.4079 g, 11 mmol) in dry DME (6 mL) was added and the mixture was refluxed for some additional 4 h. After cooling to room temperature, the mixture was quenched with water (10 mL) followed by 2M HCl (10 mL), extracted with AcOEt, dried with MgSO 4 and concentrated to dryness at reduced pressure (15 Torr 
1-Methylchrysene (4).
16
A solution of 1-[(E)-2-(2-methylphenyl)vinyl]naphthalene (3, 1.3918 g, 5.7 mmol) and DPQ (0.1223 g, 0.3 mmol) in chloroform (600 mL) was irradiated following the same procedure explained for picene (2) . After the reaction was completed (17 h) the mixture was concentrated under reduced pressure, and a brown solid was purified by column chromatography (flash silica, hexane) to yield 0.6713 g (49 %) of the pure product as a white solid. White powder, mp 252.9-254.9 ºC (corrected) (lit. 254-255 ºC, 18 253-254 ºC, 19 ). R f = 0.31 (hexane). 
1-(Bromomethyl)chrysene (5).
20
A mixture of 1-methylchrysene (4, 0.1211 g, 0.50 mmol), Nbromosuccinimide (NBS, 0.1398 g, 0.75 mmol), and azobisisobutyronytrile (AIBN, 0.0139 g, 0.08 mmol) in 100 mL of CHCl 3 was refluxed for 71 h. After cooling to rt the mixture was concentrated under reduced pressure and re-crystallized with toluene. 
Diethyl (1-chrysenylmethyl)phosphonate (P2).
A mixture of 1-(bromomethyl)chrysene (0.6316 g, 2 mmol) and triethyl phosphite (1 mL, 6 mmol) was refluxed at 160 ºC for 7 h. After cooling to room temperature a brown solid is formed. The excess of P(OEt) 3 
1-[(E)-2-(1-naphtyl)vinyl]chrysene (6).
A suspension of 95 % NaH (0.177 g, 7 mmol) and freshly distilled DME (2 mL) was prepared in a 50 mL, two necked round flask under Ar. To this suspension, phosphonate P2 (0.7503 g, 2 mmol) in dry DME,(12 mL) was added and stirring was maintained at room temperature for 1 h. Then, 1-naphtaldehyde (0.3354 g, 2 mmol) in dry DME (2 mL) was also added and the mixture was refluxed for 2 h. After cooling to room temperature, the reaction was quenched with water (10 mL) and 2M HCl (10 mL) and water again to 100 mL. The yellow suspension was cooled to 4 ºC and the solid was collected by filtration, washed with water and dried. The solid was recrystallized in toluene to yield 0.6158 g (82 %) of the corresponding product as a yellow powder. Yellow powder, mp 296.0 ºC (T onset by DSC). 
3.11.
[7]Phenacene (7). 16 A suspension of 1-[(E)-2-(1-naphtyl)vinyl]chrysene (6, 0.3841 g, 1 mmol) and DPQ (0.1223 g, 0.1 mmol) in chloroform (600 mL) was irradiated following the same procedure explained for picene (2) . The advance of the reaction could be followed by TLC (6 has a white-blue fluorescence). After the reaction was completed (8 h) the mixture was concentrated under reduced pressure (15 Torr), the solid was filtered off, washed with acetone and dried to give 0.3501 g (92 %) of 7 as off-white plates. The product was recrystalized for analytic purposes with 1,2-dichlorobenzene. Off-white plates, mp with decomp. = 569.9 ºC (T peak by DSC) (lit. 565ºC with decomp. For the reaction using sunlight (e.g. like in Figure S2 ), a solution of 6 (0.0076 g, 0.02 mmol) and DPQ (0.0015 g, 0.002 mmol) in chloroform (30 mL) was exposed to sunlight in a 50 mL flask and was allowed to stand for 7 days (this includes days and nights). Working up the reaction as described above gave 0.0056 g (74%) of [7] phenacene as off-white crystalline plates.
UV-Vis spectra of 1 (DNE), DPQ, DPQH 2 and mixtures.
We explored the potential participation of a charge-transfer complex between our substrate 1, also called DNE (a π-donor), and DPQ (a potential π-acceptor) by analyzing the UV-vis spectra of the isolated components and the donor-acceptor mixture. Indeed, DNE forms charge-transfer complexes with a variety of electron-deficient quinones, such as fluoranyl (DNE·TFQ, λ max = 534 nm), chloranyl (DNE·TCQ, λ max = 562 nm), bromanil (DNE·TBQ, λ max = 566 nm) or dichlorodicyanoquinone (DNE·DDQ, λ max = 753 nm), which are readily characterized by the strong, characteristic charge-transfer band lying at longer wavelengths than their isolated components, well in the visible part of the spectrum. 22 In Figure S3 (top), there are the UV-vis spectrum in chloroform of a) DNE (yellow line), b) DPQ (red line) and c) the mixture donor-acceptor DNE+DPQ (black line). As it can be observed, the spectrum of the mixture DNE+DPQ is merely the sum of their components. There is no sign of charge-transfer complex neither at the experimental concentration nor at much higher concentrations (×10, ×10 2 , not shown). Most likely, the exceptional steric hindrance of DPQ preventing a face to face type of π-stacking is the reason for that, and allows us to exclude the participation of a chargetransfer complex in the mechanism. The potential participation of photoinduced electron transfer (PET) in the operating mechanism, although could not be discarded at this point, should also be hampered given the large donor-acceptor separation. In Figure S3 (bottom), the UV-vis spectrum in chloroform of d) DPQ (red line) and DPQH 2 (blue line) are also provided. A differential scanning calorimetry under N 2 atmosphere was carried out to check the purity and thermal behavior of some of the higher melting point products.
For picene, DSC shows a sharp endotermic event corresponding to the melting. A mp = 364.9ºC is given by the extrapolated onset temperature of the melting peak ( Figure S4 ). Figure S4 . DSC of [5] phenacene. Sharp mp at 364.9 ºC (onset).
For [7] phenacene, DSC shows a gradual endothermic curve indicating thermal decomposition, and a sharper endotermic event whitin it corresponding to a melting with decomposition. An approximate temperature is given by the peak temperature of the event, mp with decomposition = 569.9ºC (peak) ( Figure S5 ). Figure S5 . DSC of [7] phenacene. Mp with decomposition at ca. 569.9 ºC.
For conventional mp determination, a melting point apparatus was used for most compounds. Melting point corrections we performed using a set of Melting Point Standards from Sigma-Aldrich and the following correlation line: 
